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INTRODUCTION
Genetic linkage maps are important tools for many studies. Evolutionary studies, genome assembly, and quantitative trait loci (QTL) mapping are some methods which benefit from having a good genetic map estimation.
The first genetic linkage map was constructed by A. H. Sturtevant . He, who was still an undergraduate student, suggested to use the frequency of recombinants as a quantitative indicator of the linear distance between two genes. The map was based on five morphological markers and a backcross population of Drosophila melanogaster. The number of markers and the type of mapping population contributed to the success of Sturtevant. In more complex populations, such as a F 2 population with many markers, estimates of the frequency of recombinants would not be so trivial . But these discoveries were extremely important for science and from these ideas many initial concepts have been developed. Consequently, genetic mapping has become a powerful tool for genomic studies in other organisms, including several plant species (Lefebvre et al., 1995; Harushima et al., 1998; Oliveira et al., 2007 Oliveira et al., , 2008 Pértille et al., 2016; Zhigunov et al., 2017; Fenton et al., 2018) .
With the widespread use of computers, these initial concepts have been implemented in several mapping software. However, the increase in the number of markers has made linkage analysis computationally complex and new tools and effective algorithms have been and are still being developed to solve this problem.
In general, these software tools have different statistical methods, different friendly approaches, and executables are provided for different operating systems. In addition, they can be divided into three groups: i) free software, ii) open source software, and iii) proprietary software. Free software is a social movement that strives for a balance between the developer and the user (freedom of the user). Software will be considered free if users have the freedom to run the program (freedom 0), to study and change the program (freedom 1), to redistribute exact copies (freedom 2), and to distribute modified versions (freedom 3). In order for freedoms 1 and 3 to be meaningful, the source code must be opened. Open source software is another similar movement but not identical to the free software movement. This movement strives to develop technically superior software tools through the collaborative improvement of source code (software quality). Proprietary software is a non-free software in which the developer or company retains intellectual copyright of the source code (source code is closed). All three groups have free and paid licenses . These different characteristics can make it difficult for users to choose among them. Thus, this work can guide them in the tools available for the construction of genetic maps.
The work consists of one chapter organized into two parts. In the first, the aim is to present a description considering several aspects of some software tools developed in recent years. In the second, the aim is to construct linkage maps using some of these mapping software.
For this purpose, several scenarios with different numbers and types of markers were simulated and based on these simulations the genetic maps were estimated.
CONCLUSIONS
• Although software tools have characteristics that make them unique, they also share many methodologies and algorithmic approaches.
• OneMap and Lep-MAP were efficient in the construction of the genetic linkage maps considering the different scenarios.
• The results may be different if other scenarios had been considered. In addition, different researchers may obtain different results. Therefore, a comparative study here would be unfair. 
